Paraffin (0.15 g) was melted by heating. 0.05 g of Co/NC, Fe-Co/NC, or Fe-Co/NC/rGO was added with vigorous stirring. The mixture was then poured into the preheated standard mold. After cooling down, the coaxial ring with outer diameter of 7 mm, inner diameter of 3.04 mm and thickness of 2 mm was obtained.
Fig. S1
The coaxial ring of materials with paraffin matrix for measurement of electromagnetic parameters and microwave absorbing performances The porous cocoon-like rGO was prepared in a four-neck flask with a mechanical stirring. Briefly, 30 mL GO aqueous dispersion (1 mg mL -1 ) was sonicated for 30 min. 0.12 g ascorbic acid was then added and sonicated for another 10 min. Subsequently, the mixture was transferred to a four-neck flask and kept at 90 °C for 2 h with continuous stirring. The precipitant was then collected and washed with deionized water. The porous cocoon-like rGO was obtained by a freeze-drying process. The magnetic behavior may be modulated by the dielectric behavior, which may lead to the coupling between these two parameters. The imaginary parts ( ″ and ″ ) represent the loss of electric and magnetic energy. The relationship between ″ and ″ can be expressed by the equivalent circuit model of the Fe-Co/NC/rGO composites as shown in Fig. S9. From Fig. 8 , the changing trend of the imaginary parts of permeability is just inverse to that of the permittivity, which is attributed to the capacitance C lead or lag behind the angle of 90° than the inductance L.
According to the Maxwell equations, a magnetic field can be induced by an ac electric field and be radiated out. So the negative value denotes that the magnetic energy is radiated out from the composites and transferred into the electric energy, which can greatly increase ″ and then leads to the negative ″ [S1, S2].
Fig. S9 Equivalent circuit model
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